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Software images were created by Team 24 customizing desktop snapshots in Microsoft 
Paint® 
Required Software Programming Package 
 
National Instruments’ LabVIEW 7.0 or higher  
 
 
Required Hardware for Communication between Software and 
the Model: 
 
National Instruments’ SC-2345 Data Acquisition and Signal Conditioning 
Board 
  
 
National Instruments’ PCI – 6023E Multi-Function Input/Output Card 
 
 
 
PC with one unoccupied PCI slot for the card mentioned above 
 
PC System Configuration for LabVIEW 7.0 or higher: 
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DAQ Assistant Setup: 
 
1. Run LabVIEW and click on pointer highlighted. 
 
 
 
 
 
2. Select ‘Blank VI’ from drop-down menu. 
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3. Select ‘Window’ from the horizontal menu bar and click ‘Show Block Diagram’ 
from drop-down menu.     
 
 
 
 
4. Select ‘Window’ from horizontal menu bar and click ‘Show Functions Palette’. 
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5. Press indicated ‘Input’ button in Functions window. 
 
6. Click indicated ‘DAQ Assistant’ button in Input window. 
 
 
 
 
 
 
 
7. Place ‘DAQ Assistant’ icon on the Block Diagram. 
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8. Select ‘Counter Input’ in the DAQ window. 
 
 
 
 
9. Choose ‘Edge Count’ from the sub-menu. 
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10. Select the Physical Channel ‘ctr0’ to count the encoder’s rotating edges. 
 
 
 
11. Press ‘Finish’. 
 
12. Reproduce the selections highlighted in red. 
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13. Hit OK to complete DAQ Assistant setup for the x-axis encoder. 
 
 
 
14. Repeat steps 5 - 13 to prepare a separate DAQ Assistant for the y-axis encoder. In 
step 10, select ‘ctr1’ as Physical Channel to count edges. 
 
 
 
15. Repeat steps 5, 6, 7 to initialize a new DAQ Assistant for operating photodiodes. 
 
 
 
16. Select ‘Analog Input’ in DAQ window. 
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17. Select ‘Voltage’ from drop-down menu.  
 
 
 
 
18. Choose SCC1Mod1 (SCC-C120) Physical Channel. Hold down the CTRL key and 
simultaneously select ‘ai0’ and ‘ai1’. 
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19. Click ‘Finish’. 
 
20. Reproduce the settings highlighted in red for both Voltage0 and Voltage1. 
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21. Click OK to complete the DAQ Assistant preparation for operating photodiodes. 
 
 
Front Panel Construction 
 
22. Open Front Panel of VI. 
 
23. Click on ‘Window’ from horizontal menu bar and select ‘Show Controls Palette’.  
 
 
 
24. The Controls Palette will become visible. Change its view by clicking ‘All Controls’. 
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25. 3D Graph:  Click on ‘Graph’ followed by ‘3D Curve Graph’. 
 
 
 
26. Place graph on Front Panel. 
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Block Diagram Representation of 3D Curve Graph: 
 
 
 
 
 
 
27. X-Distance Graph:  Click on ‘Graph’ and then select ‘Waveform Chart’. 
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28. Place chart on Front Panel. 
 
 
 
29. Rename chart to ‘X-Distance’. 
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Block Diagram Representation of Waveform Chart: 
 
 
 
 
30. Y-Distance Graph: Follow steps 27 and 28 to place Waveform Chart on the Front 
Panel. Rename chart as ‘Y-Distance’. 
 
31. Z-Distance Graph:  Click on ‘Graph’ and then select ‘Waveform Graph’. 
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32. Place graph on Front Panel. 
 
 
 
33. Rename graph to ‘Z-Distance’. 
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Block Diagram Representation of Waveform Graph: 
 
 
 
 
 
34. X-Distance Numeric Indicator: Click on ‘Numeric’ and then select ‘Numeric 
Indicator’. 
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35. Place the indicator on the Front Panel. 
 
 
 
36. Rename indicator to ‘X-Distance’. 
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Block Diagram Representation of Numeric Indicator:  
 
 
 
 
37. Y-Distance Numeric Indicator:  Follow steps 35 and  36. Rename it as ‘Y-
Distance’. 
 
38. X-Direction Boolean Control: Click on ‘Boolean’ and then select ‘Vertical Slide 
Switch’. 
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39. Place the switch on the Front Panel. 
 
 
 
40. Rename switch to ‘X-Direction’. 
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Block Diagram Representation of Vertical Slide Switch: 
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41. Actual Count Indicator: Follow steps 34 and 35. Rename to ‘Actual Count’. 
 
42. Increasing Edge Count Indicator: Follow steps 34 and 35. Rename to ‘Increasing 
Edge Count’. 
 
43. Decreasing Edge Count Indicator: Follow steps 34 and 35. Rename to ‘Decreasing 
Edge Count’. 
 
44. Old Actual Count Indicator (OLD AC):  
      Follow steps 34 and 35. Rename to ‘OLD AC’. 
 
 
 
 
 
 
 
 
 
 
 
 
 
45. Draw a For Loop. 
 
 
 
46. Add two nested Case structures. 
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47. Draw a two-compartment Stack Sequence Structure in the ‘True’ case of the inner  
      case structure. Ensure the outer case structure is set to ‘True’. 
 
 
 
 
48. Draw a three-compartment Stack Sequence Structure in the ‘False’ case of the  
      inner case structure. Ensure the outer case structure is set to ‘True’. 
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49. Completing the wiring highlighted in red to finish the ‘True’ case of the outer case 
structure. 
 
 
 
 
50. Switch the outer case structure to ‘False’. It will introduce a new set of ‘True/False’ 
cases for the inner case structure. 
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51. Construct the ‘True’ case of the inner case structure. Ensure outer case structure is set 
to ‘False’. 
 
 
 
 
 
 
52. Construct the ‘False’ case of the inner case structure. The variables of the ‘True’ case 
are employed again. Ensure outer case structure is set to ‘False’. 
 
 
 
 
 
 
 
A Completed View of the ‘False’ Outer Case Structure 
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53. Connect the DAQ Assistant created in step 13 along with peripheral variables and 
functions to the ‘question mark’ of the Outer Case Structure within the For Loop, to 
generate the x-direction signals on a 2D Waveform Chart and a 3D Graph. 
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At the Other End of the Outer Case Structure - 
 
 
 
 
 
 
54. Place the following variables and corresponding functions outside the For Loop. 
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55. Connect the DAQ Assistant created in step 21 with the requisite supporting functions 
to generate the z-direction photodiode signals on a 2D Waveform Graph and a 3D 
Graph. 
 
 
 
 
 
56. Connect the DAQ Assistant created in step 14 with the associated functions and 
variables to generate y-direction signals on a 2D Waveform Chart and a 3D Graph. 
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57. Place a time-delay function to specify the number of milliseconds (ms) for the VI to 
wait before collecting the next set of data points. 
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58. Connect the Signal Outputs from the three DAQ Assistants to the 3D Graph setup in  
step 26. 
 
 
 
.  
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Please Turn Over to View the Final 
Version of the Block Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 34  
 35
A Completed Scan of a Sample on the 3D 
Graph 
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Tools Required for the Construction of the Model 
1. Standard Ruler (Units in Inches) 
2. Vernire Caliper 
3. Driller 
4. Drill Bits (entire set) 
5. Die Set 
6. Saw Tooth 
7. Filer 
8. Wire/ Nylon Brush 
9. Work Station with Clamps 
10. Hammer 
11. Pliers 
12. Wrenches  including Allen Wrenches 
13. Screw Drivers 
14. Wire Cutter 
15. Knife (box cutter) 
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The construction of the model requires three main 
components: - 
1). Framework 
 
 
 
 
 
2). Probe 
 
 
 
 
 
 
3). Station for moving probe 
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FRAMEWORK 
Parts/Materials Required:- 
1) 6 Angle aluminum beams – 3/16” thick, 1.500” wide, 12” long 
2) 2 Angle aluminum beams – 3/16” thick, 1.500” wide, 14” long 
3) 1 T-shaped aluminum beam – 3/16” thick, 3.000” wide, 12” long 
4) 4 Flat aluminum strips – 3/16” thick, 1” wide, 14” long 
5) 16 Hex bolts coarse threads – metal: zinc –  1/4" 
6) 16 Hex nuts coarse threads – metal: zinc – 1/4” 
7) 8  Flat head screws – 5/32”  
8) 8 Nuts – 5/32” 
9) 2 Brass racks – 32 pitch, 20d PA, 14” long 
10)  1 Hard wood – 12” X 12” long, 1/4"thick 
11)  Superglue 
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Assembly Preparation for Frame 
Note:  Refer to the figures for each steps involved in making frame of the prototype of 
AFM. Make sure to file the drilled holes, any cutting ages, or rough surfaces for better 
movement and less friction between the parts. 
1. Drill 2 holes (1/4”) on each 6 
angle aluminum beams (12” 
long) about half inch from the 
ends of each beams on one 
(same) of the sides. [Figure 1] 
 
 
2. Drill 2 holes (1/4”) on each end 
sides of T-shaped angle 
aluminum beam (12” long) 
about ½” from the ends. 
[Figure 2]  
 
 
 
 
3. Cut out (1/4” X 3”) level space 
line on the angle aluminum 
beams (4-12’’ long) 3” from 
the top of the beam to make the 
adjustable sample base. 
[Figure 3] 
 
 
Figure 1: Angle aluminum beam with two holes
Figure 2: T-shaped beam with 2 holes on each side 
Figure 3: Angle aluminum beam with space line 
 41
Figure 4: Aluminum beam with four holes 
4.  Drill 2 holes (1/4”) on each angle aluminum beams (14” long) about 1½” from the 
ends on one side of the beam. 
5.  Drill 4 holes (5/32”) on top of 
two angle aluminum beams (14” 
long) about ½” from the ends 
(for exterior holes), about 1 ½” 
from the ends (for interior holes) 
and ¼” from the sides on the top 
  sides of the beams. [Figure 4] 
 
6. Drill 2 holes (5/32”) on each flat aluminum strip about ½” from the ends (for 
exterior holes), about 1 ½” from the ends (for the interior holes) and ½” from the 
sides, so that holes are matching with the holes mentioned in STEP 5 of Assembly 
preparation for Frame. [Figure 4]  
Note: The holes made on each flat aluminum strip in STEP 6 of Assembly Preparation 
for Frame should match with the holes made on each angle aluminum beam (14” 
long) of STEP 5 of Assembly Preparation for Frame, with the brass rack in 
between of two flat aluminum strips.  
 
 
 
 
 
 
 
 
 
 
Assembly of Frame 
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Figure 6: Frame 
1. Assemble 3 angle aluminum beams 
by using 2 hex bolts and nuts 
together to a one side of the frame. 
[Figure 5] 
2. Repeat STEP 1 of Assembly of 
Frame to create the other side of 
the frame. 
3. Take T-shaped aluminum beam, 4 
hex bolts and nuts to constrain the 
two sides of frame mentioned in 
STEP 1 and 2 in Assembly of 
Frame. [Figure 6] 
4. Attach 2 (14” long) angle 
aluminum beams to the sides (open ends) of the frame by using 4 hex bolts and 
nuts. [Figure 6] 
5. Attach 2 brass racks on the center-top of the 2 (14” long) angle aluminum beams 
used in STEP 4 of the Assembly of Frame and apply little bit of superglue in 
between the brass rack and angle aluminum beams. [Figure 6] 
Note: Be careful while applying superglue so that glue does not go on the top of rack 
itself. 
6. Fix 4 flat aluminum strips on top of the 2 (14” long) angle aluminum beams; 
apply superglue around each rack so that flat aluminum strips keep the rack from 
moving around, using 8 flat head screws and nuts. [Figure 6] 
Figure 5: One side of the frame 
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7. Now apply 4 Hex bolts and nuts inside the level space made in STEP 3 of 
Assembly Preparation for Frame. 
8. Put the hard wood (12” X 12” long) on top of the 4 Hex bolts and nuts mentioned 
in STEP 7 of Assembly of Frame. 
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PROBE 
Parts/Materials Required:- 
1) 2 Angle aluminum beams – 1/8” thick, 1” wide, 4” long 
2) 2 Angle aluminum beams – 1/8” thick, 1” wide, 6” long 
3) 9 Flat head screw – 5/32”  
4) 6 Nuts – 5/32” 
5) 1 Flat aluminum strip – 1/8” thick, 1” wide, 6” long 
6) 1 Round aluminum round rod – ½” diameter, 3 ½” long 
7) 1 Piece of regular mirror – 1” wide, 1” long 
8) 1 CD case 
9) 1 Piece of clear translational (pyramidal shape) Teflon – 1/4" square/triangle 
base, 1/8” height 
10)  Superglue 
11)  1 Flat aluminum square strip – 1” 
12)  1 Laser pen (Required just for dimensions not for attachment to the probe) 
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Assembly Preparation for Probe 
 
Note:  Refer to the figures for each steps involved in making Probe of the prototype of 
AFM. The exact positions for holes may vary upon the size of the beams; make 
sure that holes are matching from one beam to another beam, mentioned in 
STEPS 1 and 4 of Assembly Preparation. Make sure to file the drilled holes for 
better movement and less friction between the parts. 
1. Drill 2 holes (5/32”) on each angle aluminum 
beams (4” long) about ½” from the ends and 
½” from the sides on the top face. [Figure 7 
III- 1] 
 
 
2. Drill hole (5/32”) on each angle aluminum beam (4” long) in the center about 2” 
from ends about ½” from the sides on the top face. [Figure 7 III-2] 
3. Drill 2 holes (5/32”) on each angle aluminum beams (6” long) about ½” from the 
ends and ½” from the sides on the top face. [Figure 7 III- 1] 
4. Drill 2 holes (5/32”) on each angle aluminum beam (6” long) in the center about 
3” from ends about ½” from the sides on the top face. [Figure 7 III- 3] 
5. Drill 2 hole (1/4”) on each angle aluminum beam (6” long) about ½” from the 
ends, about 5” of distance between the holes and ½” from the sides on the side 
face for easier use cut out the rest of the bottom of the metal from the holes about 
¼” wide. [Figure 8 look at the bottom of the angel aluminum beam (6” long).] 
Figure 7: Carriage for Probe 
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Figure 9: Photographed by Team - 24 
6. Drill 2 holes (5/32”) on the flat aluminum strip (6” long) about ½” from the ends 
and ½” from the sides on the top face. [Figure 7 III-2] 
7. Drill hole (5/32”) on the center of the flat aluminum strip mentioned in the STEP 
6 of Assembly Preparation for Probe. [Figure 7 III-4] 
8. Drill hole (5/32”) on the center top surface of round aluminum rod (3 ½”).  
9. Drill 2 holes about the size of locks of a 
CD case on the round aluminum rod at 
1/8” from bottom linearly and directly 
opposite to each other; so that the CD 
locks fit in them. [Figure 8 II - 2] 
 
10. Cut out the sides of CD case as shown in [Figure 8 II-2] with their locks and glue 
them together by using superglue. 
Note:  The size and placement of the hole may vary upon the size of the laser pen being 
used which might vary the size of the flat aluminum square strip for the STEP 11 
of Assembly Preparation for Probe. 
11. Drill hole (12/25”) on the flat aluminum 
square strip (1”), about 1/8” from one side 
and in the center from the ends, on the top 
face for the placement of laser pen. 
[Figure 9]  
Figure 8: Photographed by Team - 24 
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Assembly of Probe 
 
Note:  Make sure that angle aluminum beams (6” long) are in the bottom and facing 
down, and angle aluminum beams (4” long) on the top and facing up.   
1. Take one of each angle aluminum beam (4” and 6” long) and assemble them by 
using flat head screw and nut (5/32”).  
2. Repeat the STEP 1 mentioned in Assembly of Probe for other two angle 
aluminum beams (4” and 6” long).  
3. Now assemble the two parts, which made in STEPS 1 and 2 of Assembly of Probe 
by using two more flat head screws and nuts (5/32”). [Figure 7] 
4. Combine the flat aluminum beam together with round aluminum rod by using flat 
head screw (5/32”). [Figure 8 II-1] 
5. Assemble the parts (carriage) made in STEPS 3 and 4 of Assembly of Probe by 
using flat head screws and nuts (5/32”). 
6. Attach the piece of clear translational 
(pyramidal shape) Teflon, on the bottom 
side and opposite end of locks, on the part 
made in STEP 10 of Assembly 
Preparation for Probe using superglue. 
[Figure 10 I-1] 
       
7. Attach the piece of regular mirror, on the top side and opposite end of locks, on 
the part made in Step III-11 of Preparation of Assembly for Probe using 
superglue. [Figure 10 I-2] 
Figure 10: Photographed by Team - 24 
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8. Now lock the part made in STEP 7 of the Assembly of Probe on the round 
aluminum rod (3 ½”) on the holes made in Step 9 of Assembly Preparation for 
Probe. [Figure 8 II-2] 
9. Attach the flat aluminum square strip (1”), made in STEP 11 of Assembly 
Preparation for Probe, on one of the angle aluminum beam (6”) by using 
superglue. [Figure 9] 
 Suggestion: Scratch the polish on the top and bottom of the flat aluminum square 
strip (1”) to give friction and place for bond between the aluminum 
metals for STEP 9 of Assembly of Probe. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STATION FOR MOVING PROBE 
 
Parts/Materials Required:- 
 49
1) 2 C-shaped aluminum beams – 3/16” thick, 1½” height, 6” long and internal 
space 11/8” between sides 
2) 2 Round aluminum rods – 1/5” diameter, and 13” long 
3) 4 Brass pinions – 24 teeth, 32 pitch, 20d PA 
4) 1 Stainless steel thread screw – ½” diameter, 11 ½” long, 13 threads per ½” 
5) 2 Stainless steel hex nuts – ½” diameter, 13 threads per ½” 
6) 18 Cotter pins steel-zinc plated – 1/8” nominal diameter, 1” long 
7) 1 Cylindrical aluminum pipe without top and bottom base – ½” outer 
diameter, ¼” inner diameter, 20/32” long. 
8) 1 Flat aluminum strip – 1/8” thick, 1” wide, 2 1/2” long 
9) 1 Flat aluminum strip – 1/8” thick, 1” wide, 6” long 
10) 1 Flat aluminum strip – 1 ½” Square, 1/8” thick 
11) Small Piece of clear plastic bag  
12)  2 Rotary Encoder sets 
13)  1 Allen screw – ¼” , 24 threads per 1”, 1 ½” long 
14)  1 Nut – ¼”, 24 threads per 1” 
15)  Superglue 
16)  Hot Glue Accessory – glue gun and glue sticks  
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Figure 11: Photographed by Team - 24 
Assembly Preparation of Station for Moving Probe 
Note:  Refer to the figures for each step involved in making the Probe of the model of 
AFM. Also do not make holes trough the other sides of the C-shaped beams 
in STEPS 1 to 4 of Assembly Preparation of Station for Moving Probe. Make 
sure to file the drilled holes and cut parts for better movement and less friction 
between the parts. 
 
1. Drill a hole (1/2”) on the top center of 
one side of one of the C-shaped 
aluminum beam. [Figure 11] 
 
 
 
2. Drill another hole (1/2”) in the right 
corner about 1” from the right end 
and 3/32” from the bottom on the 
same side of the C-shaped beam used 
in STEP 1 of Assembly Preparation 
of Station for Moving Probe. 
Furthermore, cut out the rest of the 
bottom part underneath the hole. [Figure 12] Figure 12: Photographed by Team - 24 
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3. Drill a hole (1/5”) in the left corner 
about 1” from the left end and 3/32” 
from the bottom on the same side of 
the C-shaped beam used in STEP 1 of 
Assembly Preparation of Station for 
Moving Probe. Furthermore, cut out 
the rest of the bottom part underneath 
the hole. [Figure 13] 
 
4. Now take the other C-shaped 
aluminum beam and drill a hole about 
½” on the top center on one side. 
[Figure 14] 
 
 
5. Drill hole (1/5”) about 1” from the left 
end and 3/32” from the bottom on the 
same side of the C-shaped beam used in 
STEP 4 of Assembly Preparation of 
Station for Moving Probe and also drill 
another hole (1/5”) about 1” from the 
right end as well. Make sure the hole 
goes thru the other side of the beam. [Figure 15] 
Figure 13: Photographed by Team - 24 
Figure 14: Photographed by Team - 24 
Figure 15: Photographed by Team - 24 
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6. Drill a hole (1/4”) through the other 
side so that it centers the hole made 
in STEP 4 of Assembly Preparation 
of Station for Moving Probe. 
[Figure 16] 
 
 
 
7. Bend the flat aluminum strip (2 1/2” 
long) about 1 ½” from the one end 
into L shape. [Figure 17] 
 
 
 
 
 
8. Drill a hole (1/4”) on the flat 
aluminum strip (6” long) about ½” 
from one end and in the center to 
connect the handle with the thread 
screw. [Figure 18] 
 
 
Figure 16: Photographed by Team - 24 
Figure 17: Photographed by Team - 24 
Figure 18: Photographed by Team - 24 
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9. Make two holes (1/8”) about 1 5/8” 
from the ends on the stainless steel 
thread screw (1/2”) to put cotter pins 
through them. [Figure 19] 
 
 
 
10. Make a threaded hole (1/4”- 24 threads per 1”) about ½” deep on one of the end 
of the threaded screw (1/2”). 
11. Bend the flat aluminum strip (2 ½” long) about 1” from one side and mount it on 
the C-shaped aluminum beam with ½” hole in the right hand corner by using 
super glue. [Figure 27] 
12. Drill hole (5/32”) on each stainless steel hex nut (1/2”) on the center of one side to 
connect them with the platform.  
13. Fold the clear plastic bag into double layers and put it in between the laser shooter 
and bottom cap. 
14. Drill the hole (about the thickness of laser pen) on the flat aluminum strip (1 ½” 
square) and scratch the both sides of it for friction. 
Suggestion: May need to expand the inner radii of each pinion so it fits easily and rotates 
freely on the axels. 
Note:  Tap the inside of each stainless steel hex nut by using appropriate tap for the 
smooth moving of the probe on the station and for less friction between the 
Thread Screw and Hex Nuts (1/2”). 
Figure 19: Photographed by Team - 24 
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Assembly of Station for Moving Probe 
Note:   Make sure to remove the polish from the ends of cylindrical aluminum pipe, one 
end of one brass pinion and the big end of the trans encoder. Use pliers to tight the cotter 
pins on the axel and thread screw. Make sure to leave the enough space in between the 
cotter pins and pinions for free movement. 
CAUTION: Be Careful with the Hot Glue Gun, Hot glue may burn hands. 
 
1. Attach a small piece of a hollow 
cylindrical pipe to one of the brass 
pinion on one end, by using 
superglue.  
[Figure 20] 
 
 
2. Attach the trans encoder to the other end of the cylindrical aluminum pipe 
mentioned in the STEP 1 of the Assembly of Station for Moving Probe, by using 
superglue. Let the glue dry until the parts are attached well. [Figure 20] 
3. Slide the parts made in STEP 2 of the 
Assembly of Station for Moving 
Probe, on one of the axel. 
4. Now slide another brass pinion to the 
other axel and tight it up together 
with cotter pins. [Figure 21] 
 
Figure 20: Photographed by Team - 24 
Figure 21: Photographed by Team - 24 
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5. Attach two cotter pins on 
each axel on both sides of 
C-shaped beam and tight 
them so it constrains with 
the C-shaped aluminum 
beam to prevent the 
movement back and forth 
on the axels. [Figure 22] 
 
6. Attach 2 stainless steel hex nuts (1/2”) on the 
probe using two flat head screws (5/32”). [Figure 
23] 
Note: Cut the flat head screws into smaller height so it 
does not create more friction with Thread Screw 
(1/2”) and tights hex nuts with angle aluminum 
beams. 
 
7. Pass the stainless steel thread screw (1/2”) through the attached stainless steel hex 
nuts (1/2”). [Figure 23] 
Note: Be Careful while passing the thread screw through the hex nuts it might cut 
fingers if threads are too sharp. 
 
 
Figure 22: Photographed by Team - 24 
Figure 23: Photographed by Team - 24 
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8. Pass the stainless steel thread screw 
through both ½” holes on the top-centers 
of each C-shaped beam. The complete 
assembly is shown in [Figure 24]. 
 
 
 
9. Lock the stainless steel thread screw 
by putting and expanding the cotter 
pins’ open ends on the holes (1/8”), 
made in STEP-9 of Preparation for 
Assembly of Station for Moving 
Probe. [Figure 25] 
 
 
10. Connect the handle, made in STEP 7 
and 8 of Preparation for Assembly of 
station of moving probe and trans 
encoder to thread screw with on Allen 
screw (1/4”) as shown in [Figure 26]. 
 
 
Figure 24: Photographed by Team - 24 
Figure 25: Photographed by Team - 24 
Figure 26: Photographed by Team - 24 
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11. Slide the axels (with pinions on them mentioned in STEP 4 and 5 of the Assembly 
of Station for Moving Probe) through the probe and the C-shaped beams (the 
beam with one ½” hole on right hand corner of one side). 
  
12. Stick the LED Encoder using superglue 
on the C-shaped beam to measure the 
number of revolutions which eventually 
measures the distance traveled by probe 
in Y direction. [Figure 27] 
 
13. Place another LED Encoder on C-shaped 
beam near the bent aluminum flat strip (2 
½” long) to measure the number of 
revolutions which eventually measures the 
distance traveled by probe in X direction. 
Connect the appropriate wires to the each 
LED Encoder. [Figure 28] 
 
 
Note: Test the signals of encoders on the computer by using Labview® before 
permanently mounting on the C-shaped aluminum beams in STEPS 12 and 13 of 
Assembly of Station for Moving Probe. Handle the encoders carefully while 
mounting otherwise they will fail to work.  
 
Figure 27: Photographed by Team - 24 
Figure 28: Photographed by Team - 24 
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14. Glue the part made in STEP 14 of Assembly Preparation of Station for Moving 
Probe on the angle aluminum beam for the support of laser pen by using super 
glue. [Figure 29] 
15. Mount the laser pen (tilted in some angle so the laser beam shoots on the mirror) 
on the top of the platform which 
contains probe as shown in 
[Figure 29] with the wire wrapped 
around the switch which keeps the 
laser pen ON permanently by 
using hot glue, keep the top cap as 
a switch to turn on/off the laser 
pen. 
 
16. Solder one ends of wires (48” 
long) to the alligator clips to 
connect the legs of photodiodes; 
make sure that the Green wires 
connects with positive ends and the 
Red wires connects with the 
negative ends of photo diodes. Be 
Careful with photodiodes while 
soldering wires because legs of 
photodiodes might brake off. 
[Figure 30] 
Figure 29: Photographed by Team - 24 
Figure 30: Photographed by Team - 24 
 59
17. Now place the photodiodes facing down toward the cantilever tip and also in the 
area of reflected laser signals. Make sure the photodiodes are close to each other 
as much as possible by using electric tape, so it does not loose any signals. 
[Figure 30] 
 
18. After getting or receiving the 
signals on the computer testing 
software; glue the photodiodes in 
the correct position permanently 
by using hot glue so they do not 
move while scanning the sample. 
[Figure 31] 
 
 
 
 
 
 
 
 
 
 
 
Figure 31: Photographed by Team - 24 
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1. X-axis Encoder: Connect the red wire and white wire to ports 14 and 37 in the 
Connector Block, respectively. 
 
2. Y-axis Encoder: Connect the red wire and white wire to ports 14 and 42 in the 
Connector Block, respectively. 
 
3. Photodiode I: Connect the green and red wires to ports 2 and 1 in the SCC-I20 
module, respectively. 
 
4. Photodiode II: Connect the green and red wires to ports 4 and 3 in the SCC-I20 
module, respectively. 
 
 
